Aim. We do analyze of the dynamics of morphometabolic changes in transformed cells
Introduction.
Although selection for host cells that resist viral infection during picornaviral persistence has been reported, their role in persistence has not been elucidated, and the basis for host cell resistance is not clear [1, 2] . We analyze the possibility of complex metabolism changes in resistant cells as a protecting factor against virus infection.
Aim of this research is the analysis of the dynamics of morphometabolic peculiarities of the becoming resistant cells as well as the comparison of phenotype of picornavirus resistant cell of sensitive to the cytotoxic activity lines.
Materials and methods. Cells. HEp-2, HEK293, Caco-2, BHK cells, continuous transformed cultures, were cultivated as described (ATCC).
Viruses. EMCV (Columbia-SK strain) was used at multiplicity of infection 0.1 TCD 50 per cell. Poliovirus-1 /Sabin/: was used at multiplicity of infection 0.1 TCD 50 per cell. Foot-and-mouse disease virus (strains O NKR-194; A-22; Asia-1 -FMDV-O, FMDV-A, FMDV-Asia) was used at multiplicity of infection 0.1 TCD 50 per cell. Viral titers were calculated by the method of Karber. As a control the parallel conducted passages of noninfected cultures were used.
After lytic viral infection in some flaks were present isolated cells which have resistance against corresponding virus. Resistant cells were received by one time infection.
The second method of receiving the resistant cells was described by Taber et al. [3] . Chronic viral infection was received by one time infection of 48-hour monolayers of cultures CaCo-2 and НЕр-2 by poliovirus-1 /Sabin/. The multiplicity of infection was 0.000001 TCD 50 per cell. Infected cells were incubated at 36. o C. After 5-11 passages some cultures become free from virus and cells received resistance to a corresponding virus. Chronic infections were repeated 3 times and summarized data were presented.
Cytochemical and cytophotometric analysis. For simultaneously staining DNA and RNA the methyl green, pyronin Y method was used. DNA quantification was done by Feulgen staining. For quantification of RNA was used gallocyanin chromalum stain. In gallocyanin chromalum preparation the control data were defined as 100 %.
Cell viability test. Was used the trypan blue exclusion test, cells were incubated for 5 min with 0.04 % trypan blue («Sigma», USA).
Results and discussion. The received chronically infected cultures were characterized by insular and slower growth (approximately twice), lack of the capacity to form monolayer and constant decreased production of a virus. After 5-11 passages some cultures became free from poliovirus and cells received resistance to it. In microscopic examination of chronically infected cultures we revealed a gradual change towards small round cell morphology.
The received resistant cells survived under the infection with analogical virus, but did not survive under the infection with other viruses.
Proliferative activity of the resistant to picornavirus cells of susceptible cultures was lower than that of the cells of control populations. It happens due to about 2-3-fold increase of the interphase of mitotic cycle compared to the control populations.
According to the results of cytophotometric analysis of the acute picornaviral infection of Hela, CaCo-2, HEK293, RD and HEp-2 cultures had similar morphological changes. The survived cells had similar phenotypical characteristics. This was evidenced by the presence of binucleate cells, and the decreased number of nucleoli in each nucleus, which is visible using MGP staining. Those cells were smaller and had a round shape, in comparison with the control ones. The reduction in sizes applies to both the cells and theirs nuclei. The resistant cells had significantly decreased DNA amount ( Table 1 ). The similar changes were noticed under the influence of chronical picornaviral infection.
The nucleoli number in investigated cells was reduced compared to the control population, which testifies the oppression of translational activity ( Table 2) .
The percent of euploid cells among the resistant cells in RD, Hep-2, HEK293, BHK-21 and HeLa, significantly increased under the acute infection of EMCV. In case of an acute and chronic poliovirus infection among the resistant cells in Hep-2 cells the percentage of euploid cells also significantly increased, whereas in the CaCo-2 cells such changes are insignificant ( Table 3 ). The disparity in viral effects observed in CaCo-2 cells can be explained by diverse levels of differentiation [4] .
It can be noticed that in all cases of resistant cells, the number of nucleoli in the nuclei has tendency to decrease. This data correlates with the increased percentage of euploid cells in resistant populations. The reduction in the nucleoli number testifies oppression of metabolic activity in common and translational activity in particular.
The structure of euploid population also changed. In control population of CaCo-2, RD and Hep-2 cells prevailed over the tetraploid cells with a few number of octaploid and 16 «c» cells. In resistant to picornavirus cells appeared a great deal of diploid cells and disappeared the population of 8 «c» and 16 «c» cells. In resistant HEK293 cells the tetraploid population increased, the octapoid disappeared and in HeLa aroused diploid cells.
In resistant cells of all cultures is found the reduction of DNA, RNA amount, in both nucleus and cyto- plasm. All these data correlated with the increased euploidy of the resistant population. In the meantime, the percentage of euploidy in a cell culture at control and viral infection is closely invert correlated to the number of nucleoli. So resistant cells of all cell lines such as HEK293, RD, HeLa, HEp-2, showed decreased number of nucleoli and increased percentage of euploidy. The percentage of euploid cells resistant to the picornaviral infection increases in all cultures (except CaCo-2). We can also conclude that picornaviruses not only do selective action but also can modify the cells. Modification consisted of the occurrence in survived cells (RD, Hep-2) of diploid population absent in control. In favour of modification testify the changes of cell phenotype that have survived after an acute and chronic infection of picornaviruses. The main selective factor is apoptosis induced in the infected cells. Modification of cells occurs by deblocking the cells in phase G 2 and by stimulation of their division. In general, the phenotype of resistant cells can be characterized as less transformed compared with the intact cell populations.
Resuming the action of picornaviruses on the susceptible cells we can define 2 types of changes -selection and modification. Possibly, the viruses induced apoptosis selectively in multinucleolar aneuploid cells. In favour of this assumption testify the data obtained by Taylor, Martin-DeLeon [5] that the number of nucleolar-forming regions is genotypically determined, so differences among subgroups of multinucleolar cells are more likely than the production of new clones. By Labadie et al. [6] was shown that CaCo-2 cells which are partially resistant to poliovirus induced apoptosis can be selected during persistent virus infection. Castedo et al. [7] described that diploid cells were more stable to the apoptotic influence.
Although the presence or absence of virus receptors on the cell surface remains a major determining factor of the susceptibility of a cell to virus infection, there is now increasing evidence that the intracellular environment plays an important role in the outcome of viral invasion [8] .
Important metabolic characteristic of resistant to picornavirus infection cells is a significant decrease in cel- lular RNA amount. This phenomenon is described in all investigated parts of cells -nucleoli, nucleus, cytoplasm. Undoubtedly first of all the synthesis of rRNA, the major part of total cellular RNA, is oppressed. All picornavirus resistant cells had a less transformed phenotype, such as decreased proliferative activity, reduced DNA amount, increased euploid population and decreased nucleolar status. Decreased nucleolar status becomes apparent by reduction of absolute and relative nucleolar indices. Consequently the viral titers reduction in resistant cells could be the direct result of diminished activity of the RNA synthesis machinery. Whatever the mechanism, it is specific for individual virus since no restrictions occur in infections with other picornaviruses.
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